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It H H :4JCJI CjliWI dlJ 

I I I ' 

ff-c-c-c-c=o _! 

I I I I 

H H H H 


h h n ii 

I I i l 

H-C-C-C-C-O-H 


It ft It H 


H H H 
I I I 
H-C-C-C-C-H 
I I II I 
H H O If 


I 

l|>' 

I 
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ii 







4 1 j* iljljj ^ Jj* <££ _^A j^'-m [ j .]', ( J|| 

■(gmol) v. I^jj.M j- jll, «l 



.56g ^ iJaJl iJjj ^ l mol _Ujj 3 - ,i,.» 

M — 56 ] ■ M h - I 

tW* 

O^ 1 J 3 ^ ^>*=N >-*0 Aijil AJj-ll 4*\1* s. 

jlLLji ^ *uJ n 

%75 7 Cf U* Jt , t 

-%25 w ' f 

*37 g/mol:^ 'CI^Jj 35 g/moJ ^ V C1-1 ^>JI - J »Jt 4 

j*'* - 3 A;jjJi •* i %il' * 

M“ 0,75(35) + 0,25(37) - 35,5 g/mol 

: 4 ^jJaJi A#j^l -OjJ «j 

ii4 j- Jj- (1) *^>1 ^>jl U, .n 'UK 

J&J ^ujiii V>*Jl 4 ££fl„i* jt j.-,.. ,. ,„| 

■ 1 jjH JSJ - 

1 JU* 

H 2 O rcUU idlj j^Jil - ftliUI 

M - 2 M(H) + M( 0 ) - 2 ( 1)+1 ( 16 ) 1 ..I 



A_J O-ai) Jj Jli*! I 

•+ -’•■# -JF** 


: S jLoJ I AaaS — 1 

^jUaJ 1 ,_J «lu*a3 jJ (J^i’a el jj V L*) ^ L> J’ 1 1,1 ■ .j* 

jc- jjjaiU 5 jW *u*£ Jjl* J ^' 11 1 4 


jU3I AjaS S-i^j “2 

Jit t Jui?r7 ttljil) ^j'-uijS ^ ji ,j^ sjUJI jc. 

.(La mole) J>*i’ (.,.<jV^ 

,^U»jS J> 6,02 x LO 33 J 

iLpliSi t mol ^ JV,->j ^*2 '1* 

N a - 6,02 x \ 0 2} mol ! 

^L^uS ^jj j^i Alai SjUJI Ai4S -3 

jA $ ytj\ j* N jjp j> jJ sjUII 

; n 
n = N 

.^j j^c- :N 

* mol '^ : n a 

.mol ^ m 
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*67 u£>*j 

'J S J. rti i l AjIJ^ flj.1 SJo£j' * ■ .. J 

*5 ; ss ; ^;S i^aj *jpU^*jlAj j* 


jSlkJI 

32 ^ujj£JI 

33 

3*1 

AjJlIII 

31,97 

32,97 

33,97 

Ji‘l -^11 *!■>■■. j]) 

95,1 % 

0.7 % 

4,2 % 


* 6H ^ ^*i 

; '-^ 05 Jt^ 1 t> ;/ 1 a^ 1 J* Aik 

1 2 »oi g ^ 0 f>a (> j « i *m j tjj i «c j “c 

J iT~ i ^ 1 1 .0jj^J^ ^s J£ tijl jj jjc. ji |1 

■'i&Jd ur^ Bg/md j l2g/mol U* jyjaLJ 


: 69 

A^jjJ a_J j-Jil iJiSJil - >•■.> i 

AJzOj 

C//,0 :^Ly J>^ 

€ 4 Hio jit 


:70 jj>*j 

► CfjHjlOfc jjSjIaJj 4 j^_-J i 

,4ku>J <J Al^S L_i^J - | 


*a! Aj j& J' Jr k ^ jU ^ fc^J l . i . i T jVil 



fit 


<L«i" 

:63 

jjl Ikk 8 g 'Htj jLojutd j E^.Ij^a 11 -ILlaJ'' lIiIjJ JJit ^ l._--J 

- 9,3 x 10 zr ' Kg 3 i 

:64 

j -k*k 'ijj i»U (j* I Kg _^i * j jt> ja] 1 c-Lsji ji -Ji.- - 

•2,99 x I O' 26 Kg 

:65 Oi>u 

IrJ^i J Sjj ‘VjIiS _j1 Ijik l %.^-lH ^ rj l* I AjjjJ'i ftjJ'l -Ui£Jl - -L^^ l 

*1,993 *10' 26 Kg T ^ 

*66 o^jau 


jjj> MiSjStt Jjlki Aj£& 

“o ; "O ; *0 

: L jJilild l i JjisJI ^ jjJaj j£l Aji^lall A^xkllj Ajjjil AjJ jJH *JuSJ 0 k«ul 



t 6 l jjji- --i^ ji'j 

17 o#»-^jVl 

18 

ibjill 'CM 

15,99 

16,99 

17,99 

■»' 1 i 

99,8 % 

0,04 % 

0,2 % 


.( ) ^ Ajjjll 4J25J ■ ■ - t 
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S-lLaj! 




:SjUA i 


n = il ^ m 1 jjl^uS £ y tj* <u>J 4 

M 


^V -.^i5Lii £ jjli j_l! jaji 

n(moI) ; M(g/mol) ; m(g) 

;Ci) jUIS 1 

, jutll ijA j^A j jyi I <Ujiw ,_£-iI ^ jj-S < * ^ 

"(T) (P) -^ 1 | ^ f \ 1,1 . d*- A i 

■V m >jlb JJ J* >* 

U- .J-J l yjiijl ^jjJaLaJj ft Jmu gjjJt ^ J'U 

+ C^ t ^JA J ^4L JlJwjl ^ jlij □ jl 4 % f 

Ijfc (/* = L013x 10 s /-Vj )|j^jUaai1 .j^flaj-2Jl ^ ^ **!' ,*-*'*’ 1 * 

V m = 22,4 I/mo I 

(Standards) o^bdi j^qj^ ^ ^>*S' 

:ja{p If* /M) 

V rn = 24,79 1/ mol 

!a4L&^ A-laS j jIp >AJk \ 

n JjaJl jA V “Uii jl£ ,j^ 4 _um-1 *jL 4I *j%l 




n — 


V 


.jUJl^jJl^ ,* v 1M 

n(mol) ; V ra (1/mol) ; V(l) cAi** 


-I C#j*i 

I-LJ'lul JjLujil] A_il jp&l 'dliiP v_WOh'l 

C 12 H 22 O 1 , ;H^S0 4 : M2S3 ; Fc<Oj ; QH B ; NH V ; S0 2 ; HC1 

:72 

lIs , w -,.ft-w Aj j£LJ jj_oLutL 'LL&j!' A^duil 1 r iiii ^ >l 

. HNO, 

*73 uij^ 

ijjii J 3a**} 

%25 *>aj %75 ■ ^ jyj—akJfl ^JjSI < 1 ^ j Uk* 

:74 (^hm 

aN *£j' jlikU *61 d* V - K-^ 

jT-w^ji 72.73% 27,27% ^uj j 
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JJP J ^d\ ^ ^y\ SjUl J*> 

C 2 U u ( I 

:80 uijX* 

-LD^Ii ^ Ac. v_*ajji Altai * <_il jlc a2>Lj ^JJj£ ^Jj]! J, ) 1 ^ U. i 

AjJJjU jit JS ^ I rtAj ■ / L J-fc iL5L JiJii 1 jjl <JLui ‘\Xlji1o Ujljjjll 


.(T) a jj^' AijJj !' P) >w—^ Jjrt^ ^ 


Jj »2l jLc 

C 4 U 10 

CO: 

N ■» 

■b 

jUiil 

3,7 g 

2,Sg 

1,8 g 

^ jLill jJt£ 




U^J 1 ^t£Jl 




jjJ'l iic 

(mol) 


.a^ktl J ji^J I 


J JJ^ L& y jjJI ■—JV >1 -H*! Ai-iiLt k-Tit^u bU 2 

W ^ 4 >?► j ^ 1 (I ; P) ^ jui j*ii pj i 

*-_: 

: i 

O - 16 g'mol; N =14 g/mol; C - 12 g/mol ■ H= 1 g/mo| 




ljaA * 2 

:75 

.m = 86,4 g _>> 

^ AaiLjali Aj j£*£jI A i.: u i\ . 1 j,l |S^ I, ^ vt jA La — l 

■ ,a Jjilflllj 1 ^ "l a. n L,i~JC. ^ ^‘a ■■ AJLa]'| Aja£ v 1 ■— "T.!l — 2 

M(AJ) = 27 g/mol 

:76 2hj^ 

2 mm ; 20 cm ; .10 cm UjUi ^ Ay* n 
P m 8,94 g/cm’ :,_J ^ ill AjA^aji aIj&'iI 

Cu “63,5 g/mol ^UoU aj>iH Aj^Ji 3J2^ji 

. _1 j Aial jaII a J_sil AJLnSi j A.-*. :;---lU 41 'lA , l ^ :,..> ! — 

:77 2jd>*j 

■ tLJil _jk* LOg jl Af-Ci •'-»■■ jJ 

: 78 Jj jX> 

AjijS i) Lik- ij^jiill Ja 30ml '-^2t ^-^l 1 *^2JI <«£ ^ U 

C f,Hij ‘au^aj! AjLjili d itj . n j! jp = 0,878 g/ nil i^a 

:79 u±j^ 

^ " 'A J C 2H<jO AjLjjJ'l ''j-Wl -jU2 JjUj jA ^ a '';V;'' .J aiill 

p= 0,8 g/ ml AjAaall 
.V- 287,5 ml 9 *•>•»> 2 ja£jii _pc, aj^, 2 *.L. 


M 


























uU JJ& jjSjjJ! 


■ *1 JjSjUI | 

(n) S iJJ^S JjL~ ^ £j il (C) y, J 

:yDuJLi J >*r^'■■ j i Jjla-J jj* 11 sj^jaS 1 *. J| 

C= - 
V 

■(mol/1) j&J& & < 
(mol) 'OjaJ CjVjjiI! -i..j 11 
*{ 1 ) —4 Jj K rtt l : V 

: J-UpJ) 2 

£j^i * ;-*ys J* ^jS JjI*-*JI >* Jjk4 

> '_j kl J—aj iJjliJi > il ^ jui ^L4„,m 

.jkiJl *U *sL- 4 > i^lJjj . jtdji ^L^Vl ,J ,UJi 
”* sT^T^ 1 JjLjH (V i) (Cj) Jbu_p ^ Ajb Uil 

: Lf* Jjis^U (VS) ^*a_aJkj (CS) >A^1' 
C,V| =C 2 V 2 


-81 u±>*4 

jlial 'iii _Jj a 1L. jji a^Jja*B j 1 ^ “S j* 1 ’■ ^ 

. , jjj7i4ajll ijj-bjpUl 

:82 Oiy* 

IV 2 ] J jS ' Jjt O'!/ _£* --X ^ 0 2 7 J> 1 h 5 j 2' 1 _jlx •—/ii JH 4 J* Si 

tl jH® 22,4 L 

. j;-v.A j % 20 « Cjjjjl % 80 -tl #11 ^ -■<-»-» I 1 vy£ 

-83 2hj^ 

: j* Ij4> > ,_jj£lj el j$-U 22,4 L ^ L“ ~ 1 
^ dllij * (0 ; ) 20 % ; (N 2 ) 80 % 

.(JJiaUijII ^3 ft' #U 4 J ^-v-JA mSt "2 

■ 84 LJJJ-A-l 

0- jjj*- ■ jS 1 1 jlJu utUjjU I jji I m £ i — 54,60 g 1 j " ii ^ iejli 
^^a,Lj j # *■ j'Jur -aSIu ''4 j ’ ni| — 54,7 8 ^ j"'^ ^ysw 
at.11-1aTi (T) ijljaJ AijJj (l*) ias^saik ^ JjJa jjuil 

.m 7 =55 T 05 g 

^ ^ jUJi Sc 

:4J'qH 4jlL_^JI cJj jUdl 

Ol 4 ; S0 3 ; SOj : CO ; C0 2 ; H 2 S 

:85 

Ig/cm 'ewJJ -v.L-^j- .3 ml ^ n> ^ eSfi ajJai 

,<ia1 jaj 1 -tLnl'i ulilijhi. cjjialu 11 ■ ." i. ** I 
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Cu- 63,5 g/mol ;S= 32 g/mol ;C)=I6 g'niol; H I 

:9I 

' 3"421 g/mol , 3g i^Vi^ / t<- 

•AttJrrtli ji aixl jl-J'i klLJl 
-200 ml j£** *Jai Cj\ L’j 

V jj£ >4 ]1 a 

:92 

H 3 SO 4 98g jic ^ c-Lfcii ^ \ 

• 1.2 g/cm' 1 ^* lj*J WJ Sj&H .Jjla-1 u . [im,'„ 

■ HtOc-JiJj H^|S 04 ^ 1 u^>a£II _j --I -- ; J J| < j, , I 

-9-1 u ts* 

J:r^ ‘ ^ 1± -ijJ 1 _j'lc- 2.5 1 ;• -,» 

.4 I 

■ 2 jjeJi .., * 

1-127 g/mol 

*94 2n>^ 

- jlvtii k jj -a 2 ',i*-. 1 

. JjLmI livLkul 2jla^i 2 J 1 ^ ^ .1 M 

V2*i> j *■ I 

Aj 3 is_J-JL aJ 1 * jiLwclLl jj£ jjjjl wv^' u "* 

S ^jl 4 a 11 ^ 4. i^. iii ,Jj4 


m 




■ 86 



**■121 11 ^ p'j 22' ^X* 117 g 

* NaCI >Ui=Jj ^Lij J>21 

;S7 2*^ 

jju2'i ^ 4g 2i^2 L ^ li1 

-500 ml _j* 2 j . U til l ^ ji iXit NaOH 
H — 1 a ; mo! ; O- 16 g/mol; Na = 23 g/mol 

[ :H8 2hL^ 

j 2 \ j C 2 H 4 Q 2 Jill ■ r llir ^ 

■ 70g > <- j® 

0=16 g/mol; C= 12 g/mol; H - l g/mol 

:89 

NaiC0 3 CiUjajSI 2^1^ _h 1L ^2=- 2 j - < ~ |J ^ 

, 0,1 mo 1/1 * 

feUF ^"2^1 v_jk^.i jil ^LJl ij* ■‘tii£ Li 

Na = 23g/mol; 0= 16g/mol; C“ l2g/mol 

:90 

• C11SO4 u- 1 ^ 1 

^.1 j&V 0 , 05 mol/l 
oU ^ ajjjLII ^WiP -UlS U 

2/^ti 1^ > 100 I U jl (CuSOj * 5 H- 0 ) 
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.jIjjLaU jLajxLj jliic y *x .'4 

:98 0^ 

FeCK^^ll jj$ ^ (S) J.4“ HM 

*0,4mol/l j* FeCI} —? 500ml "->* 

’*»J- J ^ 1 l ^jaa 3I jijoil '-J _JJ i? ,_/* 1 J 1 '* * 

.(FeClj, 6/7,0) 

H^Sj J_j^ -•■^ jiLaalll ,J jJ-Tk-^-i' L^JUAiJ AJjjJall • « ' ? 1 

UJb (S) J Js-Ji ^ CP 4 Fe“ JjAJjUIU ^■ 
.*LJ j a£LJ> clil 3Cl‘ ^ Fe 3+ Fed » 
Fc=56 g/mol; Cl= 35,5 g/raol, 0= 16 g/mol, H® 1 g/mol 

:99 iXja3 

H^QfrLJl JI^J jj£l? 4 J&*Jl ijr* 34,2 g a±Li L^" 4 " ^ * 

* 14 s 4g 2>* J * 

? ^...u ^Ui ^ ^ I 

„ (JSj SJj'l jtU 1 ' 1 a -lA J 2 

j j\ ■ JUajAll 42 £i£ jjl Laic ■ -' 1 - *LLcc2' ^ ^ 

LJjj jjt siui J/i' j— lJ jj iit 342g/mol ,* 

^jMoi) 5 L jSiaJl (j-o ^JjhLua J i > . v.f h XljJ 4 

. 0.! mo l I 

Vc-LaiH -3 1 ! ■- i^- i cJ ■ ll ^ -* j-L- 

,3 g j j^fcal l L J-H jH «Uula*|1 *Lu5t 


/I 


:95 qjjaj 

*0.3 mol } 1 * j& J* jj^j^ o -0 

C-Lilu LA-iaAij O* 20 ml jU- ^ (j*-* 3 - l 

.0,03 moll JhjSJjII 0 _J4*. jjsiJi 

^■cLxjl: AiL_jj ^ ‘vJlijCoj jl ^ j jUa^ill' Jyt, Jl- U Jl4C 

ajd£jjj 400 ml 1( W&A jjSjljJ] Jpii J4*-aaLi isjj “2 

2 2^1 > FjUfrl 3*10' 3 mo!/l 

Vajii' 2l ^jjl JcjVi J jt-i *-> ji>-v La 

-96 0i>^ 

{L aspiririe) ^ 

*C' 5 iHj 04 4ju«aJ' ^L.a; 1 ■ ■ L : * \ 

t .JuJ-hZkI I i 0uSJ^ . _ ■ ■ i- t j “1 

Ju£_; H o - 100 ml i 2 ^ 2 

.125 mi J 

JiA.' _j2'l H jja_ j ^ll! Jji Laic —ij^_k j^cIlLillI L , ‘^^1 

. L j_taja^ll Jja 500 mg ^ £=*i 
:97 ,j}j£ 

ji) '■< ( 11 jtfj'ijijl jr* 1.76 gjlt -s >-*T u'4; ^i 1 JJ—=C II 

11 sllij j j I 

ji Lilc- ■<<! C » ^j.L^lV.aU — I 

10' : null Ji*: 

: 2^2*11 /j-a. '-^-1 Laic <■< (2 » ^jjiiiVall 'Lb*aa2> J'AuJpJ 1 ■ j : , .- L 1 ! ^iCtj'i — 2 

C^HgOy 
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0 0 










jjl .■Cuaj jkj i_g^ CCk'iiLd 1 - ^ ■ rjn * 

t *LUaJii JJ^lj A^u 

k] ^ j^uii >jjj jjtj ^ ji ^ ^ u»<i j^i p^s - 

jjAii 4jb ! Jidl iljiVl jky Jt lIljULw v 

^Jt'i OXftU-J 

J 

Jii L^-i 1 ^1 iJi, 4] ^Ua£ JtUi SkU* Jl 

■ ^jl^jjl jiJjSj j . >r~J J r . ..I Ij'aa J , ^~. J .11 

* U 2^ ( ( - } ;) jfca-SjVI JU; (Hi) jli JI>J 

(H.O) 

:Ai*aJl j jSUj 

H 2 jk 4^1 Jll; v ^ i j& * 

- HtO ^ A-ul^-ill ^_i * 

<^r* >±*Il ^4*^1 <Jjj^jL^ - 

2U m + 0, <*)- -+ 2H 2 0 (L] 

JL£ > H|(mol) UL'i IjJ -d ^ *LU-J a j*J ijUt - 

a# (O2) Jk n 3 (moI) ^(li] 

lilk oA *H 2 0 eUA ^> njfmoJ) ^ — = - 2 

ji 2 l 

^uiaoSJl ^r-UCyl kia ^4 4^4J ^jli. 4L -> 21 _J. **JI| l . a. 

*UU j j\ i(*Ui n ( (mol)._/!) 


7S 


^UajIU *u>2\ “1 

. ^j»Vi i> ^ " 

- _v. \ilV, j,j5g ' >■ J 

.2ji JSi SjU V s j ^ w*J _£** ^J^’ 1 fc> * 

:«i«JI ^ J*l yi- Jji ja Md j^ 1 UUJ ’ * 

.(aq) *U ^s^aa. .(g) l>>- ‘(l ) ‘( S ) -^° 

*U-*H (T) *J J^ 1 ' * 

^.Iil^ jj (PJ ia5L-^jgi * 

> W i X <- Jc-liS J5ti ^ “ 2 

^ ^uj J ija- Ji M a* ^ ^ ^ " 

^i JtUai j jS^ 1 J 'j^' 

O.-^II jjaill iu aVJI ^ Ali] ' " 

5JUJ J\ (E.I.)^J^' ^ iWJtoUac.- 

I J'ijMl JJ^^ 1 A^^aj ,jko: 

(E.L) ^ij^ii (E.F) 


il^U sfS *i?-'j :;J -J*' 1 

. L_l^X- lik 

.gjlji ^-...-■ ^W- y*aJ s j- ,, ‘-f*^ f J '- 

Jclijj ^’^-£11 Jj=^ v 1 ^ 1 &'** ~ 
^ Jii Je-US» ur^ ^ ^ 


.ijNj'jSj iTjs^Sl J 


74 











Jt 1 i] t| .2 ij jIjcV* 


■■ 

i /; i i^ e Ud^jS l_ ijjsJl j Wi i lt'|' 

,4juU3k ? 4jt ! JU*|l 

AJUJI llla^ Jjajll lAJj JJ ALjJ AJU >4fl 

SjjbuiJ ^Js A . \ > ' ' Gkjl> J Uft .-All A 

c U£;i 1/ P T ijljil i^.jJ j, i|U..-H Wl 

P = 10 s / J r(, I Jf 

:I(I2 . 

3 s - > 5 mol ,> iAjSIjEuSII yui j i^Ll^l - 1 .- J 
^uu! sjj- iijj -O; j j> i^ j;' jit > 4 mol j 1 1 ... 1 J 

• P= T= 25 '( ,*■ 

T— 40 0 ALaJl 3 * j' jx Uji ^V > ^■■ l ;rr <H ] ^|! 
.cUli 4niol ? j ?=^Jit >3mol 1 *jU * t* • |fl 

■"’ P ^Uj ! i JlljV I AJLaJli .« 1 ||gy 

l^SU ^Si-frYI IfijU ji A_L*J -' ll . 1 *.« 
^ 5 ^T^l—V ^Ijlah M , , |,^ I 

^ 4*^1 ^j»n .4 til 

V^jLcj&jI tJfi-Ujft gjij ja Uj jUt. j.Ji i-4 Ul 

: ] IM 

3 mol ^ t Hj jlxJl Jjt 2A .I 1 

^ <> £%j 1 N 3 ajjVi jl£- ^ 2 mol Je. * jj*—s , l ;i jlA 


77 


OdJ 1 ^ 


:HM) 0^^ 

? y n £< i Jc-UjIAj , j ^> jjili jt - I 

[p^ ^ JX-U E.F } E.l J>jli ^ "2 

AL* v,L i A-.yU ll H ^3 s Jjxi ^La 11 ^ j 1 ^ J ^ -J 11 J 1 1 J 

v J SA j iU AJUJI J] ^lail 1 ,_uiaii J 

;ii AJbJ,l jjh" A^-uaiSJ -jl jpsV 1 ! ^ s -*^ uj '4U ~4 

lUaJl A3LaJ ^ aO^ljU 1 l ^ ~ 5 

VU 4 JJ ^ 

• iS- ^ ,j '-1 tUul 1 •* >W j tjr'-i ““6 

IT j> ijl ^ jji j jjjlJ 1 

11 ' J 1 . 1 I '^—I 

= 101 LAU^ 

Ut- ,44 AjiUl r jiJl£l A rjijjlnU fllj-JI 

r ^uJ'^ W^ aJ! s W j 

Jc-li^ll AI^U- Ji , COjOj-JJI > &UmAj CaCo 3 

^tdl 

I Ca ^ + 2HCQ Jim ^ —> t 1 + ^5^(11 


















:105 ^ 




£.1 


E.F 

T = 25’ , C t ^ = 10-'Po 


T=7Q°C, P *[0‘/*« 
A1 {4 q) 6-0,8 mol 

A\ i>} l> 0,8 mol 


HjO (aqj 5 mol 

Cr (ml i> 5 rnol 

CF i3q| l> 5 mol 


Hi lB ) i> 1.2 mnl 
HjO* 0-2,6 mol 


VU«J) A.ij I -'-Li V J 1 ^ y . -H. ■ I a .'ia ! ^L*Il ^ - 1 • ■•■ '*'■ I Jiljjj jl^ jA L* “ I 

d IV j til jJ l-v.j t bAi 1 A-uLuH.i£.^ L* ” ? 

^ ( ^jj'i_LajSl1 Jjijll _>_• dAaAsJiI u.£.l ' ^ 

j ^'i' i -. ^j^JC- 4 jjUi*u£J ^ ji^i 1* ‘1 

V^j 1 * ji — fe-j j. V Jla j_t Lalua ' 

. J^bJi Jtl&l 4JJI— 5 

^ jl '^Jz. -ij 1 _a_ll ^a Cl JjJbwiJi jSJi y? U h 

no l ^ jjUJ 


^.-J ' JJ44CI m £ 30 * 1*11 jjiJJ^J jit J* U 7 

V m = 25 I/mo I 

: 106 jj>w 

sl2j %1Jj. tlojlfr 'till' 4 -Uj l -l J ' jjuB j;f j' i . 4^ j'lACr ^ 1 * • 1 

w^ + a^^jv-o^ 1 


Vtffcrt +^E„ *► ^W,., 


7'j 


«i=J jii La£ H 2 O frbji j ja 3 mol j C O 2 jlc- jj* 1,5 mol Jc.uilH 
2 mol j oVA > a- 0,9 mol ,^L-^ J^i ^ jU-It 
ft .CjjjVl jit 6> 

-u^jijVI 4jl*J ^ ^ ^ &j ! j,3iJ ^Ju^jSJ'i 3 jiHj 

■ 1 -A A \ ^ H 

P -\ffPa ; T = 25 "C 

: Ldi 44^ lilaii j 

P^ltfAi; T = 65 D C 

„ -CaaJI j <JLiJt J, j^jjI 11 AJlill - H ■ -~ l ~ l 

T '■' ■ ■- ,<u - ■ * J j jt ^Jt ; .i_jl 'vil ^ Ac- 1 1 ‘ nS * '-a “2 

jtliiil ^ .ij jJj pj ^ U**Jl tljbjL. ji 1 -3 

V fb Li ^ '■ ' ^-.^.'1 
,^Laj£ 11 JtUui^ <bUdi t-jjSJ -4 

: 104 0^>4J 

jj^jl jtUj ^ jL^Y^ ^ yj ^“ s j^' Cf* 

.Oi jU ^ (- . u > n ) CtiHjaOn 

CO 2 "4 *-** .Jtljjjt ji Ult i j^laJ 1 Jcrliull <lilj* -l 

-H 2 0 t UI j 

^jyJl _^i jjjLJ.1 j** 50g Jll^L-il li] ^2 

V^iuJ ^jjUl jlc, yfc U -1 

V m = 24 1/mol 

f434J ULJ 1 ' ^ ^1^11 JiS ^ U -_i 


7S 















yjtiuuS i>LiS 


: JpU3tt f Ji3 - I 

_ jl ^iji ^. ■ 1 ^jJLiajS “ ■ t LAJ' 4 AjLi i . --i |] 

ius j& >4 *J c ' UiJ ' ^ j-A> i(mol) —j 1 >>£- *(X) 

i.^1 < J"jLa^r aAi.1 JudiLwjSJil jSj'J iJjLjl 

a^i 


: J&IA1a3 ~2 

i ,-j rtjyi viJUJi ^Js ■Ar-5^ JcLilJi -i*-*] 1 •J&UUI 

^ ^ \_j-j£J JjilJl Jjli ( ^ ft^j) LiUj jail ^Hlj AlnLi.il 

pirn -3 

JpUlail J I *VtTh Lbftiac.1 (X) J^lijS p&i 

-<X m ) —‘ ^Vl fjEU 

Fe 2 0 3 ^iaJ (O 2 ) (Fc) 4 ^ 

. Jit Uii 1 ^L'jla | 

i i ja 7 mol j# ; -iUJ'i ' ' 

■ 1^1 j> «A jSfi j-^ ^ 4mol j -1 

,^£211 JjJti L — i j - h i Cn a1«JiI ■ c - ji 

fc <^C- Ia I ia P J ^ 4 ! i>E% 11 lC*'t^ .,.:.,-"v 1 

■ V J ‘ J 4 Ai 4.>11 > t -A ^jj'' Ja£. 


SI 


***”\ , j + ^ r.j 




2|#> 


CM b O (t) + A r a (>> —> CM,ONa is} + // : . ?) ”5 

Fe °x.> + C<? ! 1 ) ^l.l + CO J(«) ~ 6 

+ Cu l°.,i -* Ctt t,i + -SO.,1 ~ 7 

Fe 0 + CO -»Ft* + CO -8 

: 107 

! AjJtii 1 vl/"! ij4il fcJ_J j vlaJ'Xi JlJ 1 ^ ■ - J» j ll *\j j[a j, ,< i .- li jl JX-V ^ a - A 



+ Ag\w 

—> Cw\a*> + /^ (JJ 

“I 

^■1 

+ 

-> Al 

^'i^i + /^ (J} 

-2 


,j + *(«o 

> /!/ ^ + // 2tf> 

-3 

Ba + 

e*t> + 0// 

t-jk — ► 

Ba{OH) w 

-4 

C 11 3 

>»< + /!/,„ 

—^ ( W | 

NJ + Ai l 

-5 

I 3 - + 

Jli^h 

ff s O^^CO iitt +lf 3 O u , 

-6 

+ w/ 


4/(00 )„„ 

“7 


Pb ! \*i + 

cr-,., 

-> /’*o/ :(11 

-8 


80 





■ 'TJLiLjjy) 4Cjlj' ( g) J 1 ^ US 51 K; . I j ^ JjJi ~ 1 

si* ^5 ala.1 ju-sl jljj£Xj AMyxil (Jj&H V J _jt ■- , '< ~ 

Fe " 56 g/ mol 
Fe 2 0 3 = 2(56) + 3(16)= 160 gAnol 

|(56) = 93,3£ :(Fe) ^ 41fi - 


o 

y(160)- 426,7# ;(Fe 2 Q 3 ) ^ *!£- 


ency-education.com 


Si 


.4jiLfJl yujl ^ 4U?J 4Aj.£* V*-^ 


4re (s i + 3Q; [S ,--> 2Fe 2 0j (5 | 


:JaJ\ 
aIjow — 1 


; j jjaj * * 2 

__ — - — ---- 


FejOj 

o 2 

Fe 

(X) r& 

iJ-iaJi 1 ' 4J-s» 

0 

4 

7 

0 

(mol) _j M^ V J' yLJ ' 

2X 

4- 3X 

7- 4X 

X 

(mol) —: JjP^ 1 c ' ijl 

2X m 

4- 3Xm 

7* 4X m 

x m =? 

(mo!) — 4 *]U3 


■ . i />■--■ iiii is ^ 

v = —= l_75«rr?/ ~ 4A - 0 


X = — = l,33mol 4 - 3A - 0 


m 3 

^ juj lifc ^ Uifc -(Qi) ^ 

aJUJ 

1 ^ 4; ^,.^ ijLaJ ALtaJl '-t j ^J^ 1 “—* 

7 - 4X„ = 7 - </1J = “ mol :{Fc) ^ - 
0 mot -(O/) 

2X m =2 ^^j“3 Wa ^ :(FeiOi) 4^ 4i*4j “ 


S2 







































. _»_3 Lf2La. g* * ■ 'J^ J 1 ■ jJL> 

,. J > -. S <1 jlc- -■ * -i * ■ 1 -■ ^ ■ .■ ^1) j'^ ‘r“J 

V m =251/mol :^>J 

; 110 i. 

* H ? S ,jLAi 5 jhiijJl wy^iS ^jp* *Lijax ■^amj (jJg- 3 ^“ , pr 

i SOiCjJ4jyga^ £A i U£- 1 -kj ^UJ 1 - Jlajl IjA C^a 

'f[?OtlAjljS CiJ_)A2l UlA Jk d^J' 

-S 0 > 3 ^ <_>* % L^ j-« 192 I 

. Jc LiQlf aI jkLu i_jj5 ll | 
, jcliull 1 p-isji 3 ^ _j- ^ ■* 

^Vn.ii-. VjLft .4U-> 11 iyjl^'l illajl J I :3x 

.<jjl,j_i]1 5 Jl^jI CjU iSj 3 ^ ■ . .. J 4 

V m - 24 1/mol i^J>J' 

S - 32g/mol ; 0= l 6 g/mol ; H=lgmul 

:1I1 


9 

j '^ 1 ^ NaOH j ^ 1 l> V A*— w*'t< -« I 

Jc-liuli Ija j* .^j^il ^jjj h-AjiiVl c3^ ( 0 > j *- j£J ,_, •'! 

-HiO j Na?C Oi ■—■i'’"' t* i4 


3-£- j 1 5.2g .J ^ -1 *—J “_lli*JI J y^ <L ill J !. «1| 

■ 5 L jA W_j jyjS I ^ ^ ( i 

V ni 25 I mol :^J *-J 


K5 


:108 


J± ^ 3 aA_ O; jUut H 4 jtM' J 1 -^ ^ LJ'J^V 1 

,11 2 0 tLJ ^ CO 2 J J/J^ 1 
. Jj3_aJ (J&UlJ' 1 ^JwLfca i ••‘^ 1 

L 5mol j JV^ jte- i> 2 mol **4*£fl “ 2 

* ^ J-^ 

* Je-t&l! Ij*l Jj4a J£-^ “1 
■ ( ^3a.ffc-isCir “V 3 

j m 1 a ‘iU iitijl ^ ^laall ^1^41 .JjS “—*• 

0 ? . j’-i- ,*=^j UH^ CO; f“) ^ ^ -■> 

. JaiCjj^aP 

V n -241/mo! ^j" 1 

O12g/mol , 0 = 16 g/mol , H-lg/mol 

-109 Oi^i 

J 

r iJkH 1 (> HjO e 'Jj CO; ^ > 2 ^ 

.C;H t o (ja~) ^jV> 

.jciisa aIjUjq >-j6 ] — t 

Jjaill j* 32,2g y -a.1 ^ jU ^ J* U -2 

.0: jte O- 125 L — J ^' 1 > 69g ^ ^3 

ujS>J 











vsn jjVr-J' ^ ru j.jj^jmi j_paji id* # 

Fe(OH ) 3 ^, 

:CiUkMlt 

: (OH ) —i ejSjij V t — SO ml I-S>-aJl * 

C 1 = 0 J mol/1 

Fe“ -—1 a jtjS jj j \\— 50 ml:^p'-ilS 1 -\p»JI s^ujjS ** j 

*( J ^ ■ 

. .Jc-LllSI a]jU-* 

-(C^) &4$i jjJWaH ‘** 

J 1 '<-J& (C 2 ) jySj-Jl ^UjS ._■ - 

.til'ir mJ. 1 I jdJU jj'^-lil' <™u£jij ^Luwl 

= 114 jo.. 

cL-a]I j Nii%0 2 Jt-Ulj ~i C i A' j : *£ - a j 

Ow-^jVl jlij NaOH jj —11 J>« jcua O* ^4 ( 11 1 1 


.cLd' J-a 56g ^'iS ^ CjjLriSV 1 J,* 'lf|,fy» ^4| 

. J 43jJ I djJ “Ul_^L*J liCjl **JdLn-* . k'.l t 
. L£*aU 1 j 5 ut£]'l *j| 

. Ujjl IjL^j yLSu Ji jjqk j - ^ir-. a Jy 
^Afrl dik-*]' jf ^.ulJ 1 - iikuit 4 

+ • 'i j.i tjuI J ^ ^ij^l j < . ,-li .- -, ... ,w\ - ^ 

V m = 25 1/mol ^>*1! .*jk 
Na = 23 g/mol ; 0=16 g/mol ; H-livmnl 


v J4a£ 1I JjskjJl Ji aLlsJ Cju^j SJjJi J£j| _] 
. J_jalji ^jClJJ Jtljjll 5Jji ^ _ >",< ' -2 

.^J'< ^ pjfcH ^ -3 

^ _ir CjU^ ijLJ 0 U 9 S T - 1 -4 

.jjCkj'oU t'Jj -5 

Na = 23 g/mol ;C~12 g/mol ; 0 = 16 g/mol; H= 1 g/mol 

■ 112 jj 

:>i Al UjUJ'j »jjSjjj 50 ml -ua^ e ^ jji. . 

- j* ’() ml m* J» . »j.v»:i «C| = [AI ,+ ]= 0.2mol/l 

. C 2 - [OH> 0,5mol/l : ji OH ijjUJL, j4j: j 

■ 

> y-ml 01 r iJjiHl ^ Al '* JI >UB 

.Al(OH)] ‘i--^ j '.v 

.WldUiJl ■ ■'>' i — ] 

^Ldl J OH' .Al 5 jjiJjUJl City, i*. y, L, -2 

-J 0“ X(mol) Jtliii Ltiic il^j! sj^ Vj^ j■_ 

•Al 5 fjjiiAl 

Viidl JtUiJ J* Uj r sf JkJI ^ill y t, -4 
yiiJI ^ A^lyuSJI jlj&S ^Jl »-.7-.J -5 

*•>“* ^ ^ OH . AI }+ j. J£ Jesy y u -6 

*113 

,> JjSa-1 (J] j^l JjL^ di l■; -,!, 

Ljj 


Sf> 







JjLAI tiitHiO) ^(H?) oUluii ‘f—J 3 

4 uLf>1 j^ jLt 2>* *{x) ^j4? 


J 1 Cr 1 jjjJl j n '~LL*> I ~A 

4_ k>jj ^l+jf iJliJ' J|11 ^"-JjLiJ ,^->^» L_Lwiit “5 

1 L - V. l w oUj£aI OUujaJl mJ “6 

. x - 3 mol fjfcii ^isl>J 

V m = 22,4 l/mol : ^*3 

:117 £*>i 

illJk'tiiAl (ll) *JiIaj1 J ( 84 1 U^ 4 ) (J 1 ^ 1 

‘(x) Jtliill fittJ Jc-l*i >jl qjJ 1 

-a* JjLa^Uf 4^CuOj ^kjJI ii—£jlj |£ ) iS^~ 4-^' 

,(Cu) ^uu j <co,) ^ 

*x 3 JYoj j>i j£jI ^ r j- n(C):(L) 

.X 327-^ j_kJ- OV^* JJt n(CuO):(2) 

.x C0 2 jli o7>* ^ n(C0 2 )-(3) 

_x AlVia j -Laii 1 CjVj* ll(Cu)^(4) ^^ 1 * 1 ! 

..J^kJt >UJ *LW ^ -| 

j,^-> jj J--' . *-1 1^3 jji ,J£i ^§_y** j^A^ .r.-ui 1 ! AA*jk Jj ”2 

■lR*J 

OW 1 ' 2>* ^^ajl .VW “3 

>u^ij >ue» 1] x mi ^J*Ai ^ -I 

. jJ>oJi] ^ 1 j/i l j sll A I 1 ! i S J A_yl -V^7 1 4jkHi ^ — SjJ 


:I15 Ju^ 

JtlS JjJl jli j J 1> 2^> ^ cUi ' 

J ;j j Jc.\Jti\ Vm J- I 2 j^J Al 0* #>-* 

. A i L T| 

.ajiB jit > SOL j > 37,Sg > 

V m = 25 l/mol 

.JjaUJ Jfr'julli ihk* ”1 

+ Jc.Li2' li*i ^ -2 

^uji ^ ^>ji e^ 1 ' _ ' j| 

^ jjy < 4 i Virtb J ^ 1it , ' ~* ^ 

All,, h- Al> JSJ (X) IWjj n(x)'.jU' ^ ^ r~J “ 6 

:>4 

I=127g.-niol ; A! = 27g/mol 

1116 Oi J^ 

m (> 02 Li } M 

.h 2 o ^ 

L *j h J - 1'i j^jxaV m j\ Jtlij u_uSl “1 

ajy^. UjjkL '- <^=2 AkaJ J ^ 
j[t 9 mol j* v -i jjS^ kit t(x) JtLiii 

,0 2 j’-c j* 4 mol j H 2 













JtliaU 4 JV 4 J n ijU j ^ /g4 3 j'uJ Jj^j 

t jJ&Uiul ^^IsuAi! o* *(x) 
Fe(pll),:p) , OH :(2) ,>0*11 . re"'" :(1) 

+ 

► JtUuH ■UJjl* w2£' 

JyJtill flj jUg illaJ 1 ^jj ^InaJJ ^_1 ^*21 l 1_< 2 

* (JH l e ^jjj_ii'i 

V OH' t Fe- + JjJi jAjd j* U -1 

, i=h_^lH Jc-l£La]|j (X j 4 ^-ciaE. L jl lyH 1 ! Ha* --1 
._jc-'JiJl 4ji«|_j ^_s *v^LjAi£j'. jjljii'l-u a jL2I ■ 5 

'iJc'jjli ^3 OH t Fc ,_jjj£ji yh L* —6 

« I U^j^yl I ^JtiS - L '‘ -*~~- 1 

Fe = 56 g/mol , 0=16 g/mol } 11 — L g/mol 

: 120 

S ^ I "10 Tll H a NflC. I Jt rtj l ^J JJj-a Jj UjU ^ 1 

AgNOi a -^ 1 o* £* C* =0,1 mol/1 

■ C 3 = 0,1 mol/l Ji>Ji * j V 3 = 15ml 

“AgC. 1 ,Jjjc •■ 'li t-v i / J lajv 

J ^ U> li ‘tlJLJ JjjV I ilLaJI J j.ia ji. | 

Jj «P=10 5 Ai Jj T - 25°C:^ U«J ij ^ 

AgNO^Jjli** Jj C I * Ns Nti( I 

- NO^ ; Ag' ^ ^ 

-^jqiill spiMjj j LJc uluUJ Jc.l&II 4 JjLu ^_uS] 2 

■ Ag A^atll £j jul C I J^lSJl «4jLw Jitliu i _yt £?ulj Ag( I 


l| 


:1 IS £*>3 

11a g&is (O?) Cm- jit (Mg) 

. (MgO) 

n iAA\ llAmS (842 J^A) (3) *{2) i (1) 

4-illij ^jU 1 ' jt MgO -Oi tMg > (x) ^ 

.(0 3 , Mg) kApAX 51^11 J3 H *\&\ 

^i V j 1 iJLaJ iijjJl ^2 jpui! ■ 'j- Jaj'^ — I 

^ ^ je 'iujJI j ^ rthr.Vl jyt “2 

a h'J j~i!i ULiJ' AlaiJ’i ■ ' jj i — 3 

{3} ,(2) i(l) n 3 (x)i n 2 (x), u^x) ^ ”4 

Jj*jSy 2 1 ** 1 1 " 1 1 1 1 ^ > 1 "^ i j J ^ Jl^ ^ 

.Uill 

V w = 24 1/rrml 

Mg = 24 g/rnol ; 0 -16 g/mol 

, A .V. jjjbw - , - - ^ - 1 — 6 

£A i Uj'_S_Aj l ;■ Ij (■• ~y^- -T_A-' | jJ : y-*- ■ ■ 1 i J-' — 7 

.(3) i(2) >(1) l—ll 

: 119 Ca^ 

j* 10 iti! J) \> w i i jji£ j* 5 ml - ij -J n j 

2±Ajj±a jj* Sr=4j i!-Llac.y OH' Ke 5 

. Fc(OH)jJi2e» ^ 
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w f ^ '-i ^ JtJ'i A 

V JriJLJa^j oj 1 j*J k^Ji (.SkUUl Jj^ ^ O* 3 ^ 'I 

J, jU J 'l jXfJl AjjL^ojSIi Ji jsSj — v ' 

■<# s U a 

J. *^'1 j*>a i> £4J^ ] O- *^ JI ” 6 

f J i H 1 ■■ ■‘i ^ 1 ^. . . ~1 r j --~ , fc- l 

lj-, T |i aJ Uk- ,J_^Vi ^_k^' 

;aj,UjI aJjU-J'u jjLLrfjl WJ ‘ j1 ' J ^ 1 

jv«c/ w 1 +/^w )( „, -> AlgCt w + jv«w wi 

»i.r^ 

As = 108 g/mol . Cl = 35.5 g/mol , Na = 23 g'mol . 

0=1 fig/mol , N = 14g/mo] 


‘>2 
































































































f jUisi jjiij .u ^ js aiis 

.jcjIjII CO 2 ' 

V m - 22,4/ ( mol ^ 

0=35,5 g/md ; O=16g/mo1 ; C=12g/mol; H~ Ig/mpl; 

Ca ^ 40g/mol 

: 123 0j> i 

5 ^ AgNOi s"j " ,jjs 200ml - ^ 

■NaCI ^ Jjk- .> 50 ml J] O.lmol/1 Jj-ft 

Jjj ^ 4 -jyS.1 l JjiS j* - J ,Jt'iJuJ.I li* LaJ'J 

. NaNCh^) 

. jj-j ly]l Jt IjQjI 1 A-LiLn-ii h_'v:^l — 1 
■ * lJ? Jifi J ^ ^4^/ I ILi jJl J L 1 ^ ir - 1 i 2 

t ul» eu ^tjuvi -' 

, jJI 5 ■, -*,Aa* 1 ■ ■’- 1 *^ ^ -'■ 1 ti - —/ 

N|a j j-LjijL j j - rt il ■*—^ J4I1 ^’vij 1 iJjla '•in jh&JI j-Ajiil “—it. 

A 0' 3 

Cl « 35,5g/mol * Na=23g/mol 5 O=16g/mol; N=14g/mol 

Ag = lOSg/mol 

; 124 uj jju 


Z J yZt Jtiilll ^Jft ,_it —Jtyj i j j^i jlji Cll Jc-Ullj 

■ Ag ^fianS 1 ,j*a ' j\t ■-! J } C U 

.j^3 j&i joii ALU- -1 


-121 

-Jit. jlLi-s t 1 H 4 O 2 (Jj^ 1 ) I pliil u3'r * 1 

taAjjjj Juu tjjLut |__. ^>4£ll j£*f Lni-iii. 

.krLSJ ^Uil 6jj% lift JjL 

VJcUjjI lift _jji J^jUajSIi _jl& j-iii '-*ft L*i — . 

,^U£I JfrU&fi AliU-- u_u£] -2 
JsjI ,_> 6g .> Jjiill J 4 a1a 2J1 Jj>ii -3 

.giv*^ J 1 ^- o* 19 . 2 L 3 
C =24 limot ^ 

VjK* J£] ijLojl 4_£ja£ “' 

. Jn tKU I^J Aa^JI JtljUl j ^ ■-,Ur-V l i pjiull "O 
iu ^A -i^ j l ^^5 ^yj i Ws H jP^l — -— 

.^UjSII JjaJ 

:12 2 


* CaCOj^jiJlSii -g ^ j^ 1 ^ 

HGL JJjK (>-i ^H4 \ZZAA Vjia-a * ■ ■ 

jj,K ^1* ^j -42 1 0 f 8 mol/1 (jl>^ 5Onil^-^i 

■ H 2 0 s^Uilj COi u^J^ 1 CaCh^q^jiaJl^l 1 

.J-sLJ J^I - I 

-H 2 O i CACLi* CaC 03 j* j£J v^]' 1 _ 2 

.J&UjII li 4 ] ^pjij _ 3 

tii'iiVI ^L-ij.^iJJ- ^_ivc2U 'TuiZiJi lip-fl ♦ A.k ^ > -Ji- 4- 






ijt i J 'iX ^ a jjjliS ^ j-tkll -UJkkJ 2 

- 3,92 o, <ltiS ■ j i^i u 

..lull JctilJl j Jc-LiiU j^iatV' *ailM jCii i 
, ,^£- LiQj^ AjIjJ-I J 1 1 1 sljb jSiAl ^ S, Lj^JiIlII J i_ 

■AatJijJI ij ^ H - j/; djj£ ■ — '• V'.. i 

Fe - 56g/tftol ; 0=16 g/mol 


97 


^IS 1 2,7g 1 jj3-aJ' ^ *4fe “- 

Ag_ j *Jy£j3 j 100 ml 4 »-~»*W 4b- - Jj?^ 4 

-C=3mo1/l 

. j , rtu 1 ! ^Jgjj ‘i l l j* ijEij g^LaJ a 1 <A * 1 ■ j 1 **3 

Cu = 63,5 g/mol 

: uii J ■ i jV . aLlsJi Aj'jtiurilVj — 3 

3aaft _j& UEX<3 _ji u^ImJ ^JtajJil 

J i^j' ^ L _Jai»J yLa] ! ^J '•J “f '^ 3 Jk 3 jU aJuJl ib-a£ — t—!J 

■tfW* 

ai- ? n aILJ ^ £jbJl Jjla-ali _y£> -—* 

- 100 ml Jb 1 ^ ,=p^ J-A&b 

'125 uiJ** 

ApaJl jj^f. j 3* J;»*^ j j4 J'■* J lA **<$ iilaJl Jjj 0jl: 

:Um J*lifiR *IiU« ^ U£ 

4/-> + "}#7 — > 2 Ft* (} 

1 | -- J 34 JL SgjIm ^ A*laA — 1 

,8,4/ Jil J 

o:ct j^i 1 ! l bail I Joia_>*iil £~dUJ tjj4 * jit Af-oS L* - 

F w = 22,4//m a/ ^ 

l*\ 5^JJ ^ n> % \\ \-±£, jail jl Ulk. 
*Cjjj' j Ji- 80^4 IL l j O> 1 3^ 3^ 20% 

f»J Jjlili ^_i IfiljlaJ -LUaJ ^2£ Jjd U -w 
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"05 

♦ J 1 ! y^\ ■— ”1 

*3 * 

,(iUW - jjjl - m* 11 - J£>T' - 4 -fc* L ^=‘ 

- jii e u - juan - f -j ; (5^-’Ji;i) J V' * 

l cL * 

■ i.~i\ r.-ll liijp ^ M "2 

i 1 1 f u - ijUi - jjji - jjo'-j-i ~ J-^ 1 ■ ^ 

. JJl-a. *1> — ~ 

.3j^ - 

; ' - •> i i ~~ 4 

, PH -J jjj“ 

- lijJ 1 ~~ 

:06 ujj^ 

.(»Uu9) tl^ “ ! 

t p£f ^ 7 ^ j^J VfjS’ - - 

. jkM»V' jjiii jj^P »•)>* jji ^ '- 
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: 01 (» 

?■' p y ] 'i — 

.4^LLu£1I Z\ J^Vl J ^ (^j4±kJ ” 

: 02 u3>S 
;^j ^ ^1 5JUj£JJ gl jiVl 

. (fr'wiJ^ <jj ! -J!uiUl J^i£ — 

:0 3 6 dJ^ 


, -" . '. 1 -L jj-lS^ t LttP K ... t ■ d S l 

^^-_k^^iuLLil c ‘-a j&xj.J /jjjjSJI JUv<-£ ji * -■'• "’ 

*04 


^ *-lx± juflUk-a eU^ ji ^A-kJcu i^lij jlJi *Uj' jjt i. I ^U — 

~g. "t <^lljl _ j ; ■ - Jkr - JA J jla4 ^Ll _ClJ ^ [jjlH « I > rtjll l Jjdull 

^j-J) J* 4jjU313I ^UjJI £itujJ$ |jjl Jr*-j ^aa^-j -^3* 



A^-judl ^juaf * 4 aa*liu ^ J ^ 1 ^ 1 0 ^ 

a f 

JflijU ><■ trJ..!i JjA ■ III J ^jJl4* Jjla-«4 jh* I 4 J] ■ » J I Vi u 3 J ■ 

a 

. j: 1 ■ ^ w 


^-kJSVi - 
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:C 4 H 


u\ 


H —r = C—H 


:C 2 H 2 


H H 

t I 

H — ^ — C — C=C— H : C 4 Hg 

H H H H 

y :C 3 H4 

H—C — C= C —H 

H 

"55 

*0, C, H i — I 

JSj ^>4iV^ — 2. 

0(10%) T C(30%) , H(60%) 
•OjJ&I 20 -3 
iJljbjjjU jajjjJ -4 

H H H 

.( tJ-jbjjjlj aIuJuiII j *J • —“5 


H H 


H— C— C—C = 
I 


f 


12? 


:53 




: CjLjJ 4-ii-HLlLai l 


H 

1 

hi 

1 

s CjHf, • 

EC 

1 

-o- 

1 

- C ™H 

I 


H 

H 


H 

i 

H 

:C 2 H 6 0 * 

1 

H-C- 

C— 0—H 


1 

H 

H 

:C,H S * 

H 

H H 


H—C — 

i i 

C—C—H 


1 

H 

1 t 

H H 

:C 2 H 7 N * 

H 

H 


H—C — 

C— N -—H 

1 i 


i 

H 

H H 

:54 u 

II 

U- 

! 

E 

: C-H 

1 

:C,H, * 

H 

H 


H H 

1 1 

H 

1 

:CiHkO * 

— C— C- 

1 

— C - 0—H 


H H 

1 

H 



] 26 






:57 

* CjUj Jjpil 4a»i ^ J <-^Vi^H — ] 

cs 2 t^>J' * 
^ ™: C = ^ : o+*jL - 


4 ojjj£ 3I *_p j*—aVl jiUoJl - 

t 4 ^-M._>* 1 #JSl^ ^3 A_ujjjfsJl *H jjl 

Jjc. **U-»j i ji.lj ^jjjJIiSji g _jj kii Uia* aJojIj JS tCuj^&j) 

b CS 2 -2 j* (C } * j^U ^c^U'.l gl jJ^Ji 

- /LY . A ' T ;■ - ~» 
PCI} *^5 jsJl 9 
P-T-Cl - 

(Clf 


d-aiial! <43_jjj£T) r l gljjfjfl J-lt :^ji*-aVl >U3Jl jtJjaS - 

J£il C PC -4 jA A-ij£JAjI P j jSU4jiji Ijl A ^ L J 1 

- AX E KikA^a i» JP-J ^C- Li^, 


I 

CJ 


BCIj ^>1 • 

" 0*iy g- “ 
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;56 

£A>*ij c^>i' “ 1 


PI 

_ i __ 

P— C —Cl 
“ i - 
Pi 

J± g 1 ' jjVl JJC- J 4 3* CClj >J ^ “2 

*12 _?A jJl 
.dJajljjl g^jjVl “3 


12S 







F 


£4J}\ ^ 




"HjS f-jjaJ * 


- S8 


|-H 

PH 3 J?3 

H 


ft 

A \_\ 

C1 2 0 

icq 

_ i _ 
P-C^Cl 

■ C t U c 

I “ 

Cl 
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JJ ±>I ij- AitiA^ hH JjLkj' £ 1 SjV 1 1 ^ jjLl-ciV I jiUull — 

■ zLY. > > 1 * iTi^ JLi B C, 1 5 & i_j o B 

jF| SiF 4 ^^>11 * 

|T — Si - Tl : “ 


I F| 




J i'jhiS AjjioJl ‘ .j 1 jjUjJJ 

^Uj Jl*i ^USiFj t^jaJ 4 ,jifc Si *ujSj^' 




/\ 


AX 4 AjLv-O 

:H 2 S ts f>]l # 


4jij£i^iJ S CiijjSji $j*4t Ajp>JLa*jj( 4iu=J :,_£ j*—~ 

ojij ^S-Lj J5*!» ^ FL?S f-j J>aJl e>j4 

. /4A VT, 

"ji 1 .r -i muj Ouu J^aJ 1 Jni-Lfii ”2 

:PClj ^>J1 * 


r 


Cl 


tmu w mt Cl 

ct 


? 

ci^ B / a 


iBCIj * 
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:59 OiJ" 
-1 



BeCli 

COCl 2 

HCN 

CF, 

0*4 ^ 

P^De-g 

0—0=*$ 

□ 

H“C=N1 

m 

tE-c-B 

IE! 

j*UI 

f ji—^j' 1 

jUjj 

(Be) 

z \j j 4Stt 

1 (C )ifijJSf 

J-^jj 

1 (C) 

jji 

(C) 


. (sl\\)cf a ,{ax,]hcn,(aa\ )coa : , [ax 2 pa, -2 


:60 

CH_*C1 -1 


H -C-C! 

I 

H 

.JS ji. j ^cL_J jtill Aa 3 jOiiil — 3 

H :^JjS lSA^-4 



iIUCO ^>1! * 


x 


H—C— C> 

1 

H 


H \\\"* 


l ^^R, 


' ^ J"* ^- ] > 4tU — 

:PH 3 ^>il * 


H 


H 

a \W W 

ci 


Cl^O 




:CC1 4 ^>J' * 


Cl 



:H 3 co^ y^ 


c 

x x ri 

H 0 
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:61 uj>« 

^ a L. \\ ~ L 

(cy/.o) 

;62 Cm*-* 

“ j i ..^n-^i 1 ! *■■ J ■—-i! 1 | 

:(i) ^>»- 


// // 

i i 

H-C-C-C-O-H 

I I II 

// u o 


1 ! ( 

H-C-C-O-C-H 




HO H 

J^4i U*i (^j) j 0) ui (sj) J* (fy P* 3 

, c, f/ 6 0 . aaj*-oB 
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-71 oiJ** 

ji-U aJi 

KH-ngfmot U SO, = tog/ m ol . HCI = 36,5g / m ol 
*^,0 J =132 glmol >■ C,H, = 44g/mol 

4 * y4/ ? £,-150 ^/wi<?/ 

C ]3 //,0 M = 342^/mo/ 

*72 Cxj** 

(0)162% ^ (/V)22,2% * (H)\ t 6% 

:73 

)' 11 X 47j _U Aju jiJ 1 A^^g i 1 ■ ij&j 

^ y JJaJIj X -Jail Jajji ^^jJP 0^ 4 C, H 

,y~4x ; '-> '4 

aJUj *X“~ I jjSljj jaJ' I^J *\ j ; . 0 — •' 

-CH4 V 
:74 tjij£ 
CO> AjLJjji AitjU-a iau-y' 


Li 7 






:63 Odj" 

B,6 x 1O 22 ! j* o^- 1 j^ii tiji jj Jjt 

:64 tjjj" 

3 J4* 10 25 >Lil <> ! Kg p ^ ^ 

:65 lIh^ 

M=l,993 x iO' 26 N a 

M « 13g / mo/ : * Na -6,02 x i 0 


:66 a?j^ 

\}(o) = 16 ^/mo/ OJ^jVl j— 


:67 

M($) = 32,06#/mo/ ^**1' 


-t' 


:68 ui^ 

Vjl 4 tilXa i j£ l~ J U * .V" 1 Aj 1 ‘ 4l A_Lu_L|l 

("C),%. ('£)»% 


:6 9 urfj^ 

U^J AM 

3/ - 46# ' w ol :(’//, O ' M = 1 02 # / wo/ : 1/0, 


V/ = 58^/mo/ ;C, // „ 

;70 

M = i 80# / mol : jail ” 1 


I jjSjtiiHi Ajj£j 2I ji rti nil ^ jijSil - r u£ jJ' 1 2 

(0)53,7% * (//)6,7% i (C)40% 




lift 



:8G 

.0*064 mol ^ j’^' J* --^ “ 

^ j'uJi J* ^ ^ Je. ijjjlSW tgGSWH 

(T,P) £*LjJJI ij t^ 1 > 

: «A bJA 4jj»3tt sf* 

V =23,4/ imal 

m 1 

:81 

#i - 0,0446ffi^/ • ^ i* ^ 

:82 U*> 

Q$mot 

0,2/Wfl/ : jjg—jit «t 

:83 Oi>" 

28 s 8* :^m-I 

1.29^// Ifl-4 J^-H ^ ^-l^J ”2 

“84 

SOj ;^A jUii Suljja^ ^4^ 

" & jlS- l [ ! I ' 1 A 
‘ * * ^ 

y m yv* (r) ^ je- 

{K - 5,625 x ! Q" 1 V m ) 

■ >-h Va ♦ J jj ^ aB jUH M yijJpJ ' • ' ' " l * t, i f -3 

M“80g/mol 


SjLaJI 4p1a£ 
*• 


tfi 

s W = — 

M 
HO c 


*75 

+ ^isi:' 1 jJ ^ja 4 -. iq. --i 1 ! - l 

jn 

n = — "kf* ^ ol SjLfJl *va*£ ~2 

M 

M - llgfmo! 

W=3 f 2«0/ =J*j 
*76 

jh ~ 1072^ : ^Laili A a^L .j ,! 2j£ 
« ftj 16 , 9 wf 0 / lAisljiSl SjLJ 

:77 4>j^u 


' F Lfijl 1 0^ ^-4 S vMjl 1 * wLdl 

Lall yj^aj' A^^iP Sf — 1 8j^f / fROl 

n - 0 s 555wo/ 
:78 CHJ^ 


n - 0,3 38 mol : ^ sjUH V*S 

‘7 9 i 


n - 5 mol :SjLJ * 
3,0 L x 10 2i J Jj*SX * 


JjC. 








£#*** JJP 


C = 


H 


:86 o*ja> 

C s* *UJ C J^ J>^11 JyS jSU 

K 

(J>JI^) K = L/ 

v Ilf 

CjV JMl i2^) rt - — 

L {^iiJi 7 ^ 1 *]' m — 11 

■ fcUS M. jJ SiSB) Af - /VaCT - 23 + 3 5,5 = 58.5# / met 

2 117 

C - - = 2 mol! l i n - --- 2 mol 

I 58 J 


:87 


lU 


c ^ dy /v<*ew Jj^ 

r = 500m/ = 0,5/. 4 C = pr 

ysS3i)/tt=4^ i(3Jiil CiVj* 44t) w= — 

iKZ 

.(j*-il y>J yasii) M = iVflOW = 23 +16 +1 = 40 gfmol 

C = —' = 0,2wi ol / / , h = — = 0.1 w ol 
0,5 40 

*88 

Ulmet/t 
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*Ujlil 02 & A_*j Aijild iAjjdl 4jJ jd' 1 jTi^ i 1 “ 

-85 

n — 0J blmol :SjU11 *-u£ * 

1005x10*" :*UI * 
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1,33 mold :NO .UWJjL-ll jSy- 

:93 

2,5*lO J mol/l :(I 2 ) J j" 

:<)4 


*» ^jJc' ajLwJI <sj 1 

«(CL) <3* ^-*Vi Jjia-Jl J* (V 1 ) UiA 4*ia - 

^Jjl^ „R jj£^j ^ju^j ■*■' »j ^ 1 $, jJi 1 Jjhg ^ V J , ^ill v j j ■ '■"• • — 

,{c 2 ) 


C,V]-C 2 V2 



;^LiJl (V) y*2kaJ kaaU 

|/ :A^ »v-> = v, + V :^ta. 

| * —■ ■ * 


k £Sljlt J^2» j£-2L j^J' ~I 

^.yis ^^5 £ jj-aJ' JuIjwP *j ^J 1 11 ^vi>ii£ ” V-t 

.fllUld ^211 ^L-dVi J y^2 

;95 

^]] J ; k nil '-*_Jt jl ; J > .I 1 ] ^ cUJP 3 j)LJaj t_b yj4 ~| 

. 200m/ h*ij &1 

4m/ -jA s-lsJ jJl r ->^ -2 

:96 ujj^ 

180# / 1110 / : 42&i! I 

2,22x10^ Jwof'// J,jUl j&J> 2 


:H9 l Bj£ 

(> 1L ^ Af« ; Co, e 1-1 ' ^ 

. c Lal'i 


C=*~ !3^J 

V 

„|j£jjiji Ji jk { t>^ ) V =1/ 

. m 

.{5Ji4 ^ ^) " = — 

.(^ U l sjssM) M 

jl/ = Nfl ,COj - 2(23) +1(12) + 3( 16) =106^ / mol 

^) m -? 
m 


C - 


m 


\ ~ n _ M . 

L = TT = - TT ■ 


i-mO 


MxF v F F 
m - M * l x C 


WI= 106x1x04 = 10,6 
in — 10_6^f 

; 90 

1247.5^ ^ j 2 » 5 I 1 j <!jOjAV>, t ^ 

:91 


8.77 x 10“^ mol -1 

OJ Zmolit ■<£ ^4J1 j£^ib ^2 

*92 

12«t*rt// iH2SO i *u& o^iJ^ j£J> 
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V* 0 00 00 0 00 0 0 0 000 0 00 0 00 0 r 
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: 97 JJ>*J 

- l76g/mol :(C) - i 

CftHsOr, :(C) i^-2 

198 y£>" 

^loJI J^uT- -^31 ci jjL !> iw = 54J$ ^ ^ " l 

^II .--■ ^ ^ JrfSj aJ ^jjajL«J| ^Laj\ ^5 l^J-liji ( *■ f) //jO ) 

*50Gm/ 

(S) J j ?L=^ 1 CTi Fe A+ “2 

(Cr)l,2wn?//7 i {/> ?t )Q,4jn0//f 

:99 0*>* 

C, H, O : 4ijU ^u£li j^UJ 1 ' -1 

O, C, H:(jUl _p-i ,>jW' "2 

L pH-tiOn ■ mil ^Ju4a-*W <wy_jaJ ”3 

a a U* 57 ;*Ull 1 fV iljj jj! j£L*J ^2a* “4 
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j^.5* J*? ^ ^y$ -“My 3 ^ 2 


.^jLuu&JI Jj&JI Aji 

JjU«« a4^J>« ,>jAmJISl11 qJj'_^i :Ca" <^qi 
,ljJ-c ' ^ fcJjLi ; HCO^^ 

4 l ^ ^ ^ jjLii _£* ^_jj*J 1 jJ i tijLjjjjS :CaC O Xfi) 


.a^L* UL. -uJji* cUJl :H?0 u„) 

; 4 1-iThJ I iAi — 3 


EJ 


EpE 

T = 25 °C. P = 1 O' /s u 


T=25°C, r^ltfPu 

facp 

J Jijll 1 

CaCOj(s). COn B ) 


H 2 0<L| 


: 102 


u4 yu ^ UoJi yuj -1 

.E.F *4Lji ^ j^, ^y**J yu -2 

ili '" 

T = 2S°C , P = iO* Pll 

J £ l>5a #)£( / 

u»-£jV' 


. I jJI j> t jj 1 „t*jSl1 -lyiJ ■-1 


; jj v J l£ Mb *ltiJ .. t. ^ ji “3 

eTf 

T'=40°C > P' = 10 s ^i 
> 3mo/ 
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4la3J| ^ a 1 - ] 

Jc-Uj ^jLjaiS <L^ jjK; -2 


* i 00 

J^I ^ j** JjU, y _J 

JJf^j ^j’iULiUl *U^b ^jLijfiJi 

•u* fcjij US J^i V <£*£> Jjftfi ^ J^I ^ _ 

J ' jVl iJA ;JUI ul ViW iJUJI 0- u-»j jjU 

^ v > d»i*l > ^ V yj ; ./si 

■*Wi! aJUJ ^ [7 J y^J _ 2 

^ >j» E.F >,J 

^ iWJ .id ^ ^ ^ ^ 

t '" B ^ ^ ^ ^ y* i^ji v*wa jjfln -4 

^ ** s ^u^yi jtjiVt 5 

’^ l>J VMI 5JUJI Cjijj^j 

JL, -| 

■ilijAsk* 4W, a J ^ JLr, -^_J 

*101 

^ •^UUI jU ^ | ,J iit 2 d _J 

.■tfjOA J^f 


Ml j 


















< CO ? J* 77,2# AlUS ^ UsJ oU^ 

-(*U) 28,9# 


: 105 6iJ^ 

* Cl * HjO * A1" ^I^ i I ilLxil s^ j^iJI 4 jjLlu^jI J 1 — 1 
jit) H 2 *Cl *Al ^ [ :4jjI£jJI jJLsJD o^J iyJ liXII jljifyi -2 

-{ 

“ ^ JJ-^ 1 jit * AI ; i1 -ajliJI fr^LiiJ 1 4-jj LuaAU Jil =3 

J jt AtL^Sil J JT'J't -4 

i{H%0 iAI) w^lilAll —1 
.f jc- liili _S 

2^| f) +6I/ 3 <? + i^( -> 2JCjp T > + 3//, (f> + 6// 3 0 [LI 

C = 0,5mol ! :cl‘ »jJjUaJI 3^-6 

V=30 1 :JfU±i3 “7 

-106 OiJ^ 

Jllll LJ^lu _-iz, 1^1 1 ^ . r-T. l _.i_M_ !l l JL LI J->~'l 


2Na „, + a Jlf ,->2ff«a (1 , -l 
2Al tl) + 3J (il -» A1 3 S Ki> -2 
2#W,,+C (rt ->2rt W) + «>,,, -3 
4H Ilif + Fe,O tl „-+lFe ri+ 4lip, l , -4 
2 CM 0 (£) + 2/Vff, Jf -> 2C//,a\ fl „, + H tj -5 


14J 


jj-, Oi _^1* UA 5 

. H 2 0*U1 jaea 

■ 103 

^yli, ..^ju^s q “ 1 


EJ 


EJ 

T =■ 25 B C, P = 10'Ai 

J 

T'=65°C, /' , = I0*P« 

j'uijl jit 3* 2,4nitf/ 

jilidi jit jh* 0,9/wo/ 

2^ 3/na/ 


2jjjV> jit 2wio/ 

CijJ)i\ jAt j* 2/i/W 


Co jit j* 1,5/wo/ 
,> ol 


- 0 2 j o m ' S jS' 1 jit j, C IIj jit J'- 4 * ^>4 2 

-H?0 pLaSlj C02 lij/j^ ^jlj J it r 1-AA ^' t.Th. A.1 4 

jV N> Cijji\ jit >4 Jc.'-alT' pi Jjill “3 

A 1 , 1 . —fc [1 ^j,J [\ JJj£ C.Lifl j£AJJ ^ 22iC. 

,Ui^i 

: _jL_utJ JtlsLLil ^i'ju 4 

+ 20 !(». C0 W + ! 0 (l) 

‘104 

; jfrliuJ' 4 JjU* — I 

+i 2 o at ,-+i 2 co w + urr ]l o (l , 

“2 

42,1 L : r jS3 O^-SjVl > ^ -i 
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J&'jj >liil ^ j^.iu 

: 108 ut*>4J 

+ 20^, -> C() 2ist + 2// 2 0 (i( jJtliuB ttU- -1 


CHj J'^ t Xm= 2 mol: v *^Sn pjii!' —*_j 

:ajjI^_J 1 5_LaJ _ji ^LsiJj J jjJi _ _L^--j.’JI —_i 


ch 4 

0 2 

co 2 

h 2 g 


0 

l 

2 

4 

CJi y*2 jit 


72 g :^jUH e LJl 4Jt£ —j 
48 h^uUli jit ^ — 

96 1 Oi ^ji^hdjSjS i Jl£- - 

:109 Cm** 


jjiliulil -LhU^ "1 

rrt,0 i[ , + 30, i( ,^2C0 : „, + 3//^ ii , 

• l— i j,? ■ jS l 1 j *-j& t^-=i — 2 

: Jj»SU < 2 jjjtaJI V jJ — 

CM 0 = 2(12)+ 6(1) +1(16) - 4 6gfmel 


32,2 


7j* -— 0, 7 Mol >jL21 4_a*£ ^>wu ^ja 32,.2g 

46 

■ JAtfi 

l*L*J Jt--JLU j\L CjVja 40£- (Je-'jlJ'I ‘Uj'jui 

3(0,7)- lyhnof J_p£B ^ 0,7m <?/ *-* 


-6 


Fe ; Q <J)(i) + 3CW ( „ -» 2Fe ui + 3CO„, 

<"«, ■?,„ + 2Cu,O w -> 6Cu Uj + SO, ir -1 
Fe ftt w +4C0 (,i +4CO, (i| -8 

:107 

* i--- l■ *■ li'iO. I 1'-■ .Ml J Jj ^w.-»- 

:4jMI ll£sU.Ub3I Jc. J—s 

+2-4^ ,^i —>Oi _+ c-f) + “1 

Mf w + 3ft**,, -+2Ar tmt +3ft (Jl -2 
2 ^ + 6/Tw-^ 2^^4 32/^ -3 
/for + 20/f inti —^ /iff (0/7) l(i) -4 
3Cta*V,> + 2AI W -> 3Cw (s| + 2/f/ 3 \, #f -5 
+ 2/^0^ -► + 3/T 3 0 u > -6 

iU*,*, + 3 OH i Hi -+ Al(OH ) Hi} -7 
Pb 2 ^ + 20 r. v , —> PA<X L1I -s 


ISO 











: ^ l 1 ? 3 UTOl^Jt X ^.mL! jJtjjal J 1 ! iaa^U 

X m - l,5mol 

* CH,* ^sJ^aJ _j\z- *4 :^-b 1 '| X - 1 i <“ jf 

iXjjljjjJi *lL*Ji ^_! jlLizwII ■ k _i r £ jill —_a 


ch 4 

0 2 

co 2 

n 2 o 

^L^Ji Jjill 

0 

0,5 

3 

4,5 

0 V jAJ.1 -~X- 


F — 0,5— 0,5(2^) vjll^iuuiti ^jja^Sju 1 j'^ - 1 

F — 12,5/ 

K = 3F jw -3(25) - 75/ r^U 1 C0 2 > ^ - 

:110 C&J** 

:Jie. jOli ^-LA*a — | 


2 «A„ + -> 3S„, + 2/1,0, w 

,V - 4 mot 'l s' ™ v -3 


HnS 

S0 2 

s 

h 2 o 


0 

0 

12 

B 

(rrnil) civ ajc 


^a_ib -tali iJj 1I4J t L 1 ilLajl v' J dA 5 »Jl J Jsvs^'j 
^ ^jjji ji - <tVb- 3 l(H20 »S) 


: j^bJi *UI j 'GtS -4 

.(HiO e U]l) 144g * (S 384g 

ill! CH J** 

C ’ Oj -44 g/Vno! , NaOH =40 g/mo 1 


153 


1^-%* glj* J >*-=^21 v_^l jjl Qj>, A /VI jlc ^u. - 

:tlua. V }i *,J Ji* jjSal- 
F^2,)F = 2J{25) = 52,5f 
F = 52,5/ 

,^J..v2l -3 

69 

«, = — - l v 5#we?/ : g 3Aj , yi oXja joc- - 
46 

125 125 

«, — —— = — - 5tnaf -u o> ■ , C ' jV 1 jit ja - 
F 25 

■ jr.1 J'^ii ^ ^ j-rtcX j 1 Ij ^ ’ l t"‘ l .| 


:^1 JjAa * 


C/f,r? (I) +30 J1( ^2C0 1( „+3//,0 ( 


C-,H fl O 

0 2 

CO : 

H,0 


A]jlj >21 iJla, 

K5mol 

5 mol 

O 

0 

O 

llbJ 

1,5-x 

5-3X 

2X 

3X 

X 

plii 

1,5-Xn, 

5-3X m 

2X ra 

3X m 

_ 

x m 

AJUIt 

a *'J | iH 


> -. f i V k i=n->5jli Jfrliiidl jA J ^lSJI ,j 6 tJ - 


X = \,5moi L5 - X - 0 


■ -. n5j ♦ 0 ..J 1 jA jlc. ljJ - 



= 1.6?iWff/ :<i-j 5 - 3.Y = 0 
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il 13 uiJ^ 

Fe 2 \^ + 2 OH ^ -> Fe(QH) 2ul <H*- “1 
C - QJlmotfi : j^SjSll ^ -3 

~4 

. Fe{OH) : 8*30 jjjj .j>^ 

: 114 Cy>* 

;Je.'tiull —l 

2 Aa,0, ([1 + 2H ,() /c —> 4JVflOfl (1|| + 0, 1(j 
tijjk-liiJ) jlii&i "2 

H,0 = \Sg/moI . Ab , (>, = 78$/ m 0 / 

,V„ = 0 ( 3wi«/ ; sr «Jat i 'J l ,jB1I “4 
-N& 2 O 2 - : i.->.*T .J^UQjA 

48 g Jj\-w A\ 4tS “5 

-7,5 L ^ - 

' 115 

2A L + "> 2AU n* t 

: Jpl&ll 1 ^^ull JjA^-2 

jaL V jl *. ifcrtifc* 

k(/,) = = - = 3,2wr oi i n( At )--— - —— = 1,4 mot 

1 V m 25 M 21 
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ffO — | g g mol 


MajCO^ ~ 106 g/mol 

Jt'iiJi 41:1** -2 


2A -aOH % " % + C0 llt) -*• Na,CO, w + HO, 


X m - 0,19 mol : i fLcSj\ r iij -3 


♦NaOH !Ax ^ji !_jr. i ^ , |i — 


: Ji SjUII ^U& -4 


NaOH 

co 2 

Na 2 Co3 

n.o 

hJ -4 1 ;'i r i < H> jjiJi 

0 

0,01 

0,19 

0,19 

(mol) OVjJI Me. | 


(H.O) 3,42 g . (NaiCOj) 20,14g : -j&M lies -5 

-112 Chja j 

^4/ t«fj 4 iisU* “] 

! V«n UJ ^ Off J Ai 1+ jjlijLiU ^ ^ -2 

(OH - ) l,5x] 0‘ 2 mo* * (A] J+ )10 3 mol 

■ ^ ftj ”5x10 mol r ^ -^~ V * S i — 4 


'(OH ) j— 1 ' 

:< ^4^ *JLJ ^ * 1 ^ ^IjJJ 5 


~~aF* 

Off 

Al((.)H)i 

^La4;£J Oj^JI 

5x10'’ 

i 

0 

5* JO' 

(fllOl) CjV j*]\ 22=. 




Afl ■ AO; :^ i <jiU JjkJ ^ J>i j ji! 

- U4l 5J jLtJj .* 1 ^ 1 . Wir ’> 

:OH'.Ar 'jAijULgia J^JI j£y-t> 

[on ]=0 molil . [,4/'*] = 6,25 x \\Y 2 mol ' 1 

% 
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: II 6 a 

2H +O -+2H O 

iX ^-Ti-Xv <.L* OXaJ > > jjJl — 2 

n( H p) = 2X wr (^) = - X + 4 i n{H J = -IX + 9 

' I 3 44 ,jja t2 ”3 

X m =4 mol :^^V' -4 

0 Z jr?_^ jit - .JC- llLall — 

* r^* xj.^/1 4 i-A 1 11 ^xiL^y jJjJ'i > ,>1^5^_.^n —5 

,89,6 L 


■ X 53 3 mol o^y ^ijLi jSaS v 1 Ajj>J.i j-x-j — 6 


Hi 

o 2 

h 2 o 

j>31 

3 

I 

6 

(mol) c/i jJ3 

18,06*10 Ji 

6,02*10-' 

36,12*10-' 

CJ-LsjlsJ 2uCt 
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Al 

12 

A1I3 

r** 

SJ^J! 3JU. 

1,4 mol 

3,2 mol 

0 

0 

ijjiVt yuji 

K4-2X 

3,2-3X 

2X 

X 

j>kjji c-l^i 

1,4-2X ro 

3,2-3X m 

2X m 

X n =? 

4 > 1 n *H *jLsj 


1 ^sSifl -3 

X = 0.7 mol : Ji 1,4 — IX = 0 ; I jj - 

A=-y = l,07*o/ !u|* 3.2 - 3X = 0 ijisia- 

■X m =0,7 mol^*kJ ^SSil >] * 0,7 Tnoh(/ X >£13 : v^i >^i 

, A I ^ jbflftfjt I 1 ■ jp -ia^a 1 ^JiC- 

SJiaJl > ”4 


Al 

1 2 

All> 

>>>11 j jilili 

0 

1,1 

1.4 

{mol) CjI >a3' x£* 


: jii^ii_uJ'i j j2 j'jt v^-v — 5 

V(I,) = rt (I 1 )xV m = 1,1(25) = 27,5/ 
K(/ ; ) = 27,5/ 

mjPijl All} >jPa7J'i ^-t£ “ 

1/ ( ) = 1(27) + 3(127) - 408# / mot 

m - w{. f// ) x 4/ = 1.4 x 408 - 571,2^ 

m = 57U2g 
-(144 ^ «1 J£4J'} p**j -6 


t 
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si 17 

; >t&]i 

C {r , + 2Cj*0 r) C0 2(|J + 2Ci* Ui 

-2 

’ 1 " 1 j' h Pi C iJiS 1 ( I } ,>.jfiwfc*]i1 Aja jj JaUla — 

j r, t , 0~4 

\P { = 1 - p { - “-= “1 

1 11 1 4-0 

i ■ r ji a Pi y* Guo —S {2) ^v/l.* 1, -^1 Aii fi — 

l«l * . 0 — 5 

“ 2 t p, — -— --2 

1 - 1 2.5-0 

I^.ua Pj _j* CO 2 —1 *3^ (3) » ■ --*-. 2 1 ^ — 

W-i a- 7—1 

l -0 

P.| jfc (.'ll -1 (4) ,i;V'n; nil 

,, I -1 2-0 . 

JjfrVl (24hi‘2) ^jin imlkJi ,31 j 

jJt Cu S C0 2 ‘ CuO^C Aiji-J&y-Jil 

~3 

i ^^-fluhc-S 1 ! *2iiGJi — 1 

X—X m —2,5 mol Jjz-Uili X m ^\#J1 ua 

■C uO ^LaJslI 1; . ii S y -Jo31 JfriiLJ'j 





































































j'ljCrS'l L] " ^ AJJLUa ^ ^ alUJ.l J 

-MgO *G 3 iMg =i >^U 

:119 Cn jA* 

Fe c 3 ^ + 30J?“i«fi —> Fe(f?/f) i<jt) :Jc-Ul] 1 ili** -1 

:-L^l!uV \ jJlajl _ji ■-.■;* “2 

(OH-)24x10"mot . (pe 1 ' )4 x 10"mol 

jyS j&\ -3 

[fltf- ] = 24 x 10 1 mol I f <■ \Fe* ] = 8 x 10 1 mol i I 


X m =4x 10 mol -4 

■Fe' J&4 -ifiiJl to.jL; _v.ii-.ji 

: JcLftli kJ^ ^W- -5 


Fe“ + 

OH" 

Fe(OH), 

^ j jili 

0 

12x]0 J 

8x 10 -4 

(mol) CiVjJ 


jjtLiii! U+j OH * F t y I Jj-Jl -6 

[OW ]= 8 x 10 '- 010 /// * [Fe v ]=0moI/I 


85,6 mg :,t-M - 7 

: 120 

r^UaJ ^l^’| ijj^j _j 

T — 25 °( !&j| ^aJil — 
P = lQ $ Pu - Li.-i i- 
: ^LwySJ' jaVl Cj j 1 jj iic. — 

Of :10 mol * Afa';fO l fw<?/ 


tM 


c 

Cud 

C0 2 

Cu 


jl 

4 moi 

5 mol 

0 

0 

^uliuVl 

yijjl 

1,5 mol 

0 

2,5 mol 

5 mol 

A. -Li jll 

iibJ 1 


: 118 

; i /J I 4 JUJ 1 J-U,>U _u*2l ~~ 1 


Mg 

0, 

MgO 

jiUu&JI Jji!l 

0,30 

0,30 

0 

(mol) ^3 


.¥. = 0,15mo/ : l ^S'l fjBU -2 

-Mg ♦ ja_Aji ^3crliijJ1 

aJUJ 1 ! ^k ^L>11 .^-1 jdl JjB —3 


Mg 

0 2 

MgO 

Jjill 

0 

0,15 

0,30 

{mol) ^jCJ'i 


:( 3 ) *( 2 ) *(l) wLiiiJ! ^i^UA-4 

/r ( v) = 2.v * n 7 (x) - + 0,3 « n, (jt) - -2.v + 0,3 

k La, AJciii gi Jjiil! ■—s1» 3 * ■i-jc- 7— 1 t-— 

.aLJ] j> 3 cl£) 

3,6 1 : J-a-Jl > r— “5 

„ 1 2 n. MgO fjyjiMJl vj *i 5 jl - 

2Afr (1) +0^, -* 2AfgO, jp : JetfJ -6 
tMg J£j 2 -.1 *2 tJc-liull -i^V ~7 

k uMgO* O 2 

.2 *“ 1 2 3 *2 11 Cj'muSImmmI 















































j-) 0,8 mol t (0,1 mol 
Xm=Q.\mol -*_j 


l As Jx^ iW iI 

vU^ ^ 31^JJ ^yJ -—* 


- " o a 

CO, 

H Z G 

J Jfi\ 

0,6 mol 

0,2 mo| 

0,2 mol 

iifi ^ jj& 


: 122 

: ,Jx jlu 1 ! — 1 

CttC0 ^ + 2//c ',„ -+ CaC/^ + C0 3( „ + H20 ai 


X2 ,Jj£i1 — 2 

Caa. = 11 , CuCO, = lOQg/mol 

HO - 18 # / niff/ 


CaCo^ 

2HCI 

CaCli 

co 2 

H : 0 


0,02 

0,04 

0 

0 

0 

EX 

0,02 -X 

0,04 - 2X 

X 

X 

X 

jjka «d 

0 

0 

0.02 

0,02 

0,02 

E.F, 


■g;^u-juJ'i 4 

-5 

ijjajU *j jjij «ui oiis -I 


(CaCl 2 ) 2,22 g * (H a O)<U6g 
448 cm (. Oj jit -*_» 
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Wj : 1,5 x 10 i»g/ * ,4# *: 1,5 x ! 0" 3 m 0 / 
O x? i*fi v4^c/ ( (1 :Jc.liGli yjbu -2 
JT,, =10"W/ 3 

■Clr ^jU :^1\ JtliU - 

:iLaJl UaJ -4 

1 = 25°CjejJi — 
P — 1 i r Pf/ • U;. uli — 

:<UaJ fiOi'ijlcjl' <jjL*j£jl J jsVl CjJJJ6 JJc — 

^ *5x 10 mot <• .’\fl i]0 mot t £Y 

4#C7 ; 10 5 mot v A O, : 1,5 x 10" 1 a**/ 
Ajj'l^jUJ J jii ] J JySjlil “5 

[,\’a ]=4x !0 «i ot // i [O | = Onto/// 

[■'VO, J = 6 x IG 1 ‘ molil < [/!#] = 2x10 "-molli 

|.4gC/]=4xlO 'molIt 

* Qj . 'Jl -Iju; c Uiil2[ ^UnaJI Ji£ -<5 

(NaN0 3 )85mg i (AgCl)l43,5mg 

■121 

v 

c *-* j5*j _J>4]'l CY?, jlx *Lu£ l m \ .-. X, ll _j,lc jail — | 

eWuil ^\ aj ! CjILjA JjjV'j Jj§ g?^ 1 /f O *Ul j 

<W«, + 20 (I1 ^2CO ;i(i + 2//,0, t) 

-3 

^olc-'-li-Bii a_3^Jl 4_j^£ —1 
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Cu 2+ . j- GJ 5 mol * 

*Ag v ^ 1 rt ■ . _) o* 0.30 itioI * 

:125 

-1 

^ (O,) ij U Shrf i it S yl\ jit — ^ 

7*5 x 10 mol 

« 5&g ■ &jjjUil L|5l jiaj iiJaJl Jja 4jj& jjjSl — <_j 

-2 

X m = 1.75 *W 2 mol -I 

.Fe ^ Jciiiui - 

■ viiLi ■ 1 ^_i r r -. i 'i l i '\ jiU — s _^ 

(Oj) jU. > 2,25x10' : mo) ■ 

■ ijjaJi Jiu&j' j* 3,5* I O’" mo) * 
■(Ni) OjjVi jli 0,3 mo! * 

5,0 g ^A^Lii 1 -i.^j.=k.3 v...S jii _. 


I(i5 


: 123 ijJJ* 1 

: jc LlHI <2 jIjla — 1 

AgNO^ + iVaCI^ -> 4^0^ + AWW^-n 

-1 

0,4 mol/l ’-Ui ' 

1 J7 g:y**U JjJaii 

2,87g :r^Ui' 

”^- 

0,08/ mol/l oJ - 

0,08 mol /I -Na sjjUJI? - 
0.08 mol/l : NO, - 

r 124 oij^ 

■ jtUyjl ^Xa^-o - 1 

Cm i(] + 2Ag*(*t, —> Cu l*?> + 

ioJiLaJl -2 

Ag + * ^ jJ 0,3 mol ‘ Cu t> 0,2 mol 

-3 

X m = 0,15 mol ^ -i 

All 4_l_^lli .ijj t M J , I ■ m jCr ] in — 

J ^\W iu _Jsii 3iLJ ^ 

.Cu ^1=^ ^ 0,05 mol * 
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3 

5 

7 

9 

11 

14 

16 

21 

24 

29 

32 

39 


4 * * b ■ i * * k P | 


uyi 


■Vv jJU, 


lliiiit.. 


.SjjiLjLi£J jljjfl 4alj :(1} 54a,jjl 

r ... h ....... .. ^ 1 ■ }-*f' ^ ^ *; 1 ■ " 


■ ■till 


■UtU 


I * 


....ajii £4 Sjilli 4jju 

— ... ■ 1 * *- 

■ pii.«iiii.^ ^ ' — .*■ ■ ' I p -’. 


Ia!i 


r B k I- + * r i . 


tiM * ¥ P 


*.«jyj 

' * *.. * “ ■ 1 Jd 


.u 


••■*»*«* . ^jUj a jSl J' jSl LlA ^(2) 

M ' • • * ‘ *.... 111 i i ^ j >1 JAj^ill j| JI i~ ■! A 11 > 

43 /! 

■ 1 ‘...-....(JjjUj 

47 
53 

57 

««■»** 

58 

- - 4 I I ■ | « 4 | t 

60 

• ■>• »m i a I i 

63 


y~j 


,u 


IIHf/ 


ij4! l> i{3) Aj Sj* jll 

- -.- ■»*.* ■ * * jjJ I jyJJ 


.WU*-** 

.*4 Lull 
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B 7 5 

■55 ■ 


f S3 4 

ff «■ 

t* 

§g 3 

w ^ 

is* 

3 Eft s 
r* "* 






»4 t* 

'mJE* 

S'J- 




> s 

? i. 

C s 

P ? 

S’ * 

S* 

|SP" 


1 « 

a - 

s ^ 

£(** 

£ ^ 

t3 u » 

*- 

1 1 

in d 

s * 

- ^ * 
8«- 4 

< u 

fj* 

I # 

e “li 

5 ** * 

t Q 

V 

& 

i 3 

w 

I? 34 

i pm 

gjj* 

a © 

- J 

1 5 

8QS 1 

£ JC * 

3 d 

»**? s 
5 f? 

T-* 

at 

i 5 

aa-^1 

fes^ 

£ ? 

; n 4 

.. 6 

w 

-p 

1 5 

“IS 3* 

H ** 

I Jfl - 
£ a 

I - " 

& 


I> - 

: « 

I > ^ 

- r-. $ 
*« 

tP 4 

1 = 

!q8 

fff* 

P N « 

N 


£ ** 

“ -i«- 

2 S' ‘ 4J5 
fS ° 

m 

8- {I S" 



= tf»* 


“ t* u 

| i£i u E ; 


S B3 S 

■4 * k 

£ •/> - 

^ > d 

;? * 
w 

ft § z 


|ff e 

Bm b 

£ n> 

gff* 

|« ’ g o 


» > 3 

« „ - 

» 

iff K 

Id” l 1 ” 


>-■ ag v 

£ x " 

fe ™ 

Iff* 

!!|>- Hat 

I - 5* 



'j* 


o. 


a" 

rj 
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